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(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing element isolating regions in an STI 
structure without deterioration of electric 

characteristics. 

SOLUTION: A surface protection oxide film 104a is 
formed by thermal oxidation on the surfaces of trenches 
103, a (first) silicon oxide film 105a is left and formed by 
first CMP, a silicon nitride film 121 is removed, an HTO 
film 107a is formed, a second silicon oxide film 108a is 
formed, second CMP is applied as thin as the surface of 
a silicon substrate 101 is not exposed, and wet etching 
is applied to form element isolating regions 1 13a. 
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Mi2i^i^*L, HTomi 0 7 a^wmhtzm. m 
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m^nm-r burnt. 

lcOft:^m«W« (CMP) SrtT^ipXSi:, 

(LPcvD) {z.i.'o^-^\zfm<Dmm-^^\.tzMwm 

(HD-PECVD) (;:J; (jfl^j^fe 

[tt*Il3] BUgHm2c73ggft:v-y =.>'Bf:as^ HD-P 
E C V D <t 19 fl^J* $ tL5lt*iI 2 |5^C0ifi#f^ggO 

[W*ii4 ] ffjism 2 co^{t;~> y 3 >-Jf ;^yVi: 
TEOS t ^J^#4t LT*»i±<t:¥^ta^fi&(Cj; ?) ff^ 

^$^^fcg!^l^->y tL<tt, 7l<*{t:iiaisoG 
fiie||2(OCMP©Hil(e:, milflll2®^ib->y 3^^)^^ 

[If*il5] HufS^l (7)^{li->y ;ryVi 
T E O S i m-Mt LT?PtE{b^»tl^ftffi(C J; 19 JF^ 

Wten 1 CO CM p ir ifrfHa-ft; V- y =1 vji^toaitRi^* t o 

mitfilg 2 <73@lit V- y 3 VSi;5-\ :^y~V T E O S i SrM 
2 CMP <r)m\^. tfIfaS2ro^^ti/y syji^ 
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10 >m(r>±mmiiiirbt.xm^ 1 nmiti^u =^>micm 

l(^CMP5r=fT^i5XSt. 

t-h-mi,^mt>ntzmm^^Lx. ®2(DCMPf;ij;5 

¥±lft^fT'fe5Xigi:. 

[l**^7l ffFE^lOi^^ki^y =ii^|jl;is, HD-P 
[ft*«8] miE^2(0^^l:->y r^Vl^^iv HD-P 

T E O S t ^JH^i bT*^i±{b^«+afigft&(c j; ^) 
30 s&^ntzmiti^V =11^1^, tL<{i, 7X*{k;«l1lSOG 

*fiiHB2wcMPOHu{;:, Huisil2(7)^^t;->'y 3 v)^^ 

[ft *^ 1 0 ] mJlEM 1 (omihiy y 3 ;f yV 

t T E O S t ^S^sf i LTip^JEft^^ffij^Kfiffi t <t 9 

tute^2(DCMPc7)f[(i, Sutesi2(75^'ft:>'y n^-ji^ 

?i^i:#ia^T'f«-t5xm*^-f-5 - 1 ^mwit-fb 

If *il 6 fB«o^5if*S^groiiit*-&c 

[0001] 

jfetML> STI (shallow-trenc 

h-isolation) miS.om'?-':ifmmi.(nm^1j 
50 S(iM1-5<, 
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[0 0 0 2] 

m^-i^mmi^ii. LOCOSSClftoT. ST I Sit© 

fc^ia^Sffl^ns^feTv^So L^^Lf^r^h. ST im^ 

±*SMg tc (t 5 t »1I68^II t OS 

[0 0 0 3] i(7)Pp^S(c>c^ L-t(73{-^S6ti^c>?fmaW;i^ 

0-5 0 8 2 2-^:2f|g(ir5i^$tl.Tl^5o 
[00 04] ¥«fls:^K<^*^^^^«ttSiS(Di!jtISro»f 

[0 0 0 5] -y]} ='y&^3o i<nmmmmit 
i^x'oy<y \'~m[:m3o 2mm^ti. m^^x. cvd 

icX'O m\\:'y y 3 3 2 1 ^^^SlcffMS tbS, ^{t: 

3 2 2^5j|:^l5g^|x5_, 7* Mxv?/^ MI/Ni?-:/3 2 2 
^•r;^^(c:tT. S{t:->y ^vfll3 2 1, /Ny K^-fLJI 
3 0 2t5j;t;«v'y :n:/S|g3 0 itm^Xmis'it^y^y 

i^^h^X. y 3 3 0 1 CO*®(^jt 3 0 3 iiWfJ^ 

[07 (a) ] „ 
[0 0 0 6] mz.^ V "y'yT. hK^-^^-^'S 2 2;6S 

fM$^^5„ Sft-vy ='>-K3 2 1 h LX. 
^liHl@(75CMP;^5^f;^^^iX^ «3 0 3^5ti*i-S^^ 
€r^LTl€ig^Bf 3 0 5;JSagffM^tl5 [117 
(b) ] „ 

[0 0 0 7]MV^T. ^ftv-y :^VBI3 2 l>i551i(^a<J(C 
r**$tl5 [117 (c) ] „ 

[0 0 0 8] §|#^V>T, ^y^}^yWS.-i 0 1 Sr>^ Ss/ 
^^iLT. m2II|@ WCMP^SSffT^e^tl-. lteS)li3 0 5 

iaJ;t//-<-y K^'ft:li3 0 ^tm^^^^ «3 0 3%^*^ 
-tS^li^*-Lfc»»)^3 0 5 a;as?iS?fM$ti..5o ^ 
ttti J; ?) . S T I SitO^^^^Ht^JlS 3 1 3 im^^f\. 

5 [0 7 (d) ] „ 

[00 0 9] itfiik^jM^StfiftW^iF-^SfffligKWff^^^ 
^3 0 3W±«tc:*3V^-C. ^m^3 0 5a 

(75_h®i->y 3;/SI5c3 0 i(?5*ffii(i||iEfc-ifcLT, 

[0 0 10] 

¥10-50822 ^<2i$BIEicWSSjt:^&-ei±. ^ 2 [H 
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v^Srt/i^t). i^y 3:/S^waiiCDf§ttMi^t^£5f|5 

53'/j>-OTCMPfciBi$tv?)r tl^J^tSo ^(Dtzl^^ CM 

mm^fi^^ixx. yv =^ymm»mm!^ir^^m» 

[0011] LrzA'i^x:^mmo:)Sff^ii. mn.^^^m 
10 fj:t)-r, mzf^w-mtTM^iH-mt lt^cv^s t i 

[0012] 

jt*-?fe<D^ 1 v'y ^^'KSw^Et-^l Wift 

fli?rfML, ^CO^ftixy :^>-|f(r5^B^cff^i^Lfc7;i- 
IC, -(75->y 3>»S(75^B^gff^(75^$;^c(t7^-^^°- 

20 ' :^-y^y^'i.xm^Mf^i-^T.mt. m2(r>mmm' 

n^fM-rsist. ^ffi(-^i wg^-fiii^y 

j^feL. ^B'&^tyv ='ym(o±mimtiii-^tiX'o:i^ 

lomity}) ='ymic^i(DCMP^nti:oT.ut. ± 

W.mt'y]} ='ym^miSi&J\::f^.^L.. LPCVD(cj;9 

i>-mc^t>nrzmm^^Lx. m2oycMPizi.?>^ 
[0013] $f * L < !i. ±tBii 1 nmity y ym^ 

HD-PECVD(c:j;t3f^^$ti5<. ±W.m2o:>mty 
V ='ymi^HD-PECVDiZi.'onm^itl?>o S/c 

(i. ±iE^2(73if^i:v-y 3yjf{±^ ^t-y'virTEOs t 
\^y')^ym, 'bL<«, 7K«^t:««soGiii;5^e>;i 

"9. ±IE^2(7)CMP(WHtJl;i±E^2ro^<t:iXy 3i/Jg 

[0 0 14] ±lH^lCDK{|i>-y =I>'|f{i;;^- 

/V t T E O S t ^WMh LT*^ff{b¥«tS^*?iic 

i'^fl^fife^tifc^ibi^y t)L<ii, imwMm. 

soGmt^hi-i'o . ±12^1 CMP,!; ±fa^ft:->y =j 

y ;^yVi: TEOS ir^S^^i: Lxap^ffift: 

^^tlJi)c:B:fe(c: j; "9 Mf&^tlfzmity 9 => ^'li, t L < 
(i, **{fcM<lSOG|g;f!)^t>7ii9. ±IEM2C0CMPC73 

50 tuic, ±se.f^2(Dmtyv =iym^mi[:wm%xm^m 
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[0 0 15] :^^moif^m#muo:>mmijm(nm2om 
mitm^m^u -^m^mti^]) ='yi^im^L. ^© 

t . ^mcm 1 O^^b v- y >^Sr^^ L, ±fES'fk:y 

flli-Bic7)CMPSrff?'.e5xgt. iteaibv^y ^^'ji 
*s*^6<?(^^*L. fi^^kt^j: ij±fB^<5' mim^^m 

[0016] »t L < (4, ±ffigi 1 (;5^ft:-> y ^ i/jKi 
HD-PECVDtcJ; ±t5||2WKit:-> 

tt. ±IH^2(0K^li->y 3:/|^{4, ;fl/ytTEOSt 

fl:'>y =iV)lK, fcb<{4, **ib4i«SOG)ii;5^P,;'i 

•9. ±Kig2wcMP(7)Hir{-. ±m^2(nmiti^v 
[0 0 17] fosv^fi, ±m^i(Dmitt^v ='ymit. 

msoGmi^ibfi^ . ±E®2(75^ft->y ^ 
(?^K^t-> y 3 :/BiSrK{i:#iaAT'iiMaf- 5xasr#-f- 

[0 0 18] 

[0019] ^^frSISw*^-^il^i|g(;)$giSXSwW 

siiiC[g-e*.5Ei 1 ^#BSf is 1 co^jfe 

<7?ff^si»^ 1 o:>mmmicx?> s t i m^iom^^mm^ 

[00 20] if, S^y 3 1 0 1 OSffiiC, 

Ji 1 0 2 (7)II1P(4. 8 nm~l 6 nmS^-CfcSo CV 
D(CJ;I5, ^ffitl^ffB 0 nm~2 0 0 nmSlt<7)S'fl:: 
->y 3:/Mi 2 l^sjFM^tLSo y<y h'mimi 0 2* 
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mif?><Dit. mxST'fT!ic5ii*!iaflf*^*T©Ji;;^i^ 

fP(75;^c*T-fci5, ^P3l;:i|4, fifti^y =!^^IIl 2 2 

:^hyy<tLxmmi-^tth\z, m^m^tf£?>^>v 
='>'m^Ki 0 KDm^^imi-^tii^xhi,. 
[0 0 2 1] m^. mtiy y 3 1 2 1 omm±ic 
it. y*hui;^7.hm^<^->'i 2 2mm^ti^o y 
is- y 1/ 12 2 ^^7. ^ Id LT. S'ftiv' 
y =1 :/JK 1 2 2 , KKftJI 1 0 2 tmiK^-^^'k:^ y 

iJ'-i^l 2 2$r-v;?.^'{CLT. y =1 VStS 1 0 DjS^d 
x.fiCl2 +O2 (+HBr) 
^s/5^i^^~(c:<t • 3:.;.<3^v^-$ti.T, ->y 3 

i^StS 1 0 1 (D^MKm 10 3 ;45ff^j^$tl-5c » 1 0 3 

~85°eit, 0. lMm~0. 25Mmg|gfciU?l 
5 0 nm~5 0 0 [01 (a) ] „ 

[0 0 2 2] ±1B7:t M/v>;<. h^/-«^-:yi 2 2t^^ 

*^tLfcf^. Sftie{t:tj;i9s ?ti 0 aro^Sds «B« 

20 ^^^bM 10 4a /!»5f^j^$tl§„ «ffi«»K^blSI 1 0 4 
acDIKjflfi, '>^j;< 1 1 3 0 nm-efei;), ^f4L<(±4 

0 nmSgTfo5„ 

[0 0 2 3] *ig 1 (7)^jiwsct5v>T. ^M^mmtm 

1 0 4aSrJf^^S;1-5@6<]l±. «1 0 ScDiS^^SfeS 
rtt, l^xgT'(D/WT;^ • ^^^■'•y^ y v^Srff^^o 
fcift^-iSy^XVSiea^a/^gftft (HD-PECVD) 
{-J;2)||i w^^k-yy r.coHD- 
PECVDjcisSi 0 3^ffiroi/y 3:/Ktgi 0 1 

30 f;Stt07t*(;i, *ffif*S^ft:^l 0 4a '>/<C 
< i i3 0 nm@iti£i<ST'*)5„ L^^ Lt'^iSS *ffif* 
SKftlR 10 4a roSiffyiWrr 5 1 . « 1 0 3 ±iig(c: 

*D(t s^^-x . 'd-^%ifim-K\^x^'^m4i.nmm.iy^ e 

[0 0 2 4] /^4T7. • ;^/<s/^ y ;/^?r#7to 
fcHD-PECVDtdJ; 19, ?tl0 3*SiIL, t^-z>, 
g^t:;->y 3^111 2 1 W^ffi^rS^^M^WLT, ^1 

40 Ml co^{h;->y =^^^11(4. ii^fli(cj;i9?F^i*^tLfc®{[i 
v^y ='VJ!I(;Ditttti'ifil/^#'t4*^L-rv^-5. HD-PE 
CVDtLT(4s ECR-PECVD, ICP (Ind 
uctively — Coupled — Plasma) (C 
iSCVD, ^y 3>'SPECVD^;a5feS. iKV^T. 
gfbv-y a^-If 1 2 Itrx h:y/-^i:L-C. BllaliOC 
MP^asfT'fcJ^tl. if 1 0 3 (Mmc^YCv'y =.V]^1 2 

^im-fb (Biro) ^-fti/y 3>iii 0 

5 a^JS^gJFM^tiS m\ (b) ] „ 

[0 0 2 5]^l::, (SaPge^ffiV^fc) S • ^5/ 
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&5v^l4SiH2 CI2 +N2 O/^^fj/cj^^I-a-:*?';^^^ 

V^itjftJI^ftfijcSife (LPCVD) ±S(^BIfli 
(T^llSff^^Lfci^M^fblK (HTOI^) 1 0 7 amM 
*ti5o HTOSIl 0 7 a(?3Bffa©!Sffi LT(±. 

m^tlflil 0 2 t »^t|-aiJf:^S'>/<c< i: >b 3 0 n 
mSgfott«J;V\ rWHTOBf 1 0 7 a(4. ^ffiffiS 
Kfkill 0 4a tlWICaftTffM^nSo SirV^T. HD 

-PEcvDfcj; 19, ±mcm2<7)miti^v='i^mio 

8 aZ)5fM$^X?) [Hi (c) ] „ 
[0 0 2 6] m2mS(DCMPi!>mti:i:>tlX. M 

XLtf^{t;~>U =i>8il 0 8 a a, HTOI!I107aa, 
^Ibv-y a^-Kl 0 5 a a^^J^S-t^ [lai (d)]„ 
r(DCMP(±, v-y nV'S^ 1 0 1 (^*B;JS/N°s/ K^-ft 
III 0 2 (©'>;fc< i: t-Sl5) ?5St5;jxfcttffi (-> 
y ='>^SS1 0 1 (75^E;iSStiiL7'£t^fcffi) "C, ffih^ 

[0 0 2 7] mz.^ ^<yyr~¥'^mh^\^Mm^mc 

X^<> i-^y h ' v=^yy'1y^. iy'J =' >Stg 10 1 ftffi 
Wffil±i1-5S-Clf7i*^ttT, mi 0 3 (C^ffi^SKK^liBI 
104 a a, g^^liv'y avail 0 5 a b;5S^gJi^^^$tL 
T^i5 S T I «^iW^^^^ilfffl^ 1 1 3 a ffMStl 
5 [01 (e) ] „ 

[00 2 8] *^ 1 <nmmnrM<D^'^ 1 (75||ife0iJ(r Jo 
V>T, ||2[Hlg(75CMPC75^(C'>a:s/ h • a:.y^y^\C 

<t "9 -> y 3 i^s^g 1 0 1 <D*ffi;!)SStti$tL5r 
CMPicJ;5(DSttS«(Or^*, *ffi<?5^tiOff^^{4)|f 

m\<DmMm\a.i\.\-i. «-?^^gfMiti 1 3 a ^im-t 

S*ffi^lii£^t:mi 0 4a aafeWi^^bi^y 3:/^i 0 
5ab(D±Ei:. v-y ='VSSl 0 l«ffli:(D|fe||^2 

[0 0 2 9] i|i«f*gBW*T-^gtmJ$(7>±gKitXS 
wllrB^s^lI|-efc5ll2^#,^,1-?>t. *^1<7)*J£<D 
WMnW. 2 oHJte^i-iKc J; 5 S T I «jtO*^ ^H^^ 

[0 0 3 0] ±IEBl<7J|lte^?iJtP«t. ->y3 

^'S^Sl 0 1 ro^E(c:. Wlk\\L\ci:<o^<y K^fbSil 0 
2;!i5j|^fiS;$nS„ ^<s/ m^tlKl 0 2(DmW\t. 8 nm 
~ 1 6 nmgit-tr-fcSo CVDlCil!), ^®(^fli)f:5 0 
nm~2 0 0 n mgSoS{t;-> y 3 >Ji (S^-fr-f) 
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vmitmi 0 2io j;t>"->y ^'i^sKi o i mwjk^^'s^ 

^yf-V^'-^^X. v-y 0 l»S®(C(4x- 

^■^-^r^Lfcit 1 0 3;i5fl^^$tl5„ ±IE7:*- b I^v?;:^ 

hsf/°^-:/;asi^*$tifcm. ^m\^mmvM \ o 4 b 

;05Si 0 3»*B(c:f^^ft}cJ; i9ff^j5g$n2)„ ^.w^ffi 
f^tttgfftlt 10 4b cOBiJi: t . < i: t 3 0 n mT'S) 
•9, &*L< (44 0 nmS^-e&So 
[0 0 3 1 ] ifEMl "TJ^^iJtll^lC, ^WT 

10 • Ts/^y^ y >-i!7^fi|i7^£o/cHD-PECVD(Cj; 
t). JSl 0 3tr^«L, ^^o, iEg^lii/y =iviK(Da 

;^ h s'/^°i: LT. %\m^(i:>cM.¥Wfifit>i\,^ «io 

3 (tfet>'!C±lBS^l:->y =.i^l«(D^ltlfl5) 
(111(75) K^h->y =^i/|!il 0 5 b;«5»«ff^;7)c$ti5o 
XIESftv-y 3^'JI;S5fflJ^6<)fc^5fe$n'5o LPCVD 
I- J; "9, :^ffi(-Bfa(7)^J?^=frLfcHT0^1 0 7 b^S 
ffM^ttSo HTOBtl 0 7b by<y Y'mVMl 0 2 t 
20 W-g-ltKff t . < 1 1 3 0 n mgS&n(4' J: 1/ ^ 
[0 0 3 2] ±tEm 1 <r^%m% t tg* L/tJlKM:fr 

[02 (a) ] „ K'div^y 3>')]S1 0 9 b(4. :?^y':y 
(O3) +TEOS$rm.^ L^c (2. 7X1 o' Pa 

SS. 4oot:~5oot;-eo) sp«E«imft?fe, h 

5VM4. TkSfli^liSOGJIwa*, ^-i^l'J; i9JF^j$ 
^ix^). 7K«^t:»SOGJI(4, i7-;t^> . 7y-(75S 

^>#:«JlX^;a51iJ6-C^l^ite<. (HSiOv2 ) n^JlifSl- 
30 iLTfM^tlSo 

[0 0 3 3] i^v^-c, 8 0 Ot-l 0 0 0t;(7)^^#|il 

%xmim.iim-^Kx. ^{ii->y 3:/jii o 9 b;s5^ iS: 

^fk^n/tgefkv-y =i>'Mi 0 9 b a (c^ft^tLS m 
2 (b) ] . :Lommfi'^&-^fim-t. ^2iE]eocMP 

='>f^}:<DmmMs.(r>m^m^Lx$s<tii^xh^o 

fz. HTOSil 0 7b ty<y K^{kKl 0 2 irO-g-t+If 
W-^'pti< 1 1 3 0 nmgitfcS^i-5(;:>{4, 
SJd^LT, Sttfflt|gi:/cC5->y a^-Sffil 0 1«d5 
40 ^2(Dmit'y')^-ymt^hii^^^m<r>^nmf)mxir 

[0 0 3 4] ^wi*, ±M^i(iommmtmm\^. m2 

9bb, HTOiil0 7ba, ^ft y 3 VIK 1 0 5 b 
a^saS1-5 [B12 (c) ] „ 

[0 0 3 51 ±Bmio:>mmmtmmic^ y<yy 

7~ K*g?fo5VNf4#*^tJ;?>^:n-7 b • 

-vy =i>s«i 0 1 mmmiii-ri)^x'n^£t>ti 
-c. if 1 0 3 icmmmmim i o 4 b a . mitiy y = 

50 >Kl 0 5 b b^5^«Ji^fi£^^LT^£5ST 
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^mmmi 1 3b;5^ jtm^ti?> en 2 (d) ] „ 
[0 0 3 6] 2 (Dmrnma. ±Em 1 nmrnmo^ 

[0 0 3 7] ^mi^mw:(Dm^^mmi^(D±^mitxu 

mmnm a (Dmmm\cx=b s t i m^^nm^'^mm^ 

[0 0 3 8] *-f. ±ta^l, 2»||Jfe0-!|t|Sl«(C. -> 

y => 1 0 1 (Dmmcmmmc x <o /^° vmm 1 

0 2;!iSJfM^tls CVDtc j; i9^ffi(cM{b^>y =3>-|!Il 
3i^lRl2 1, ^■'s/ KS?-fbMl 0 2^oJ;U?'>!; 

1 0 1 ^5)iij<^^:^i4a: s/ f - y $ ixr . y 3 ymm 1 

0 i(7D*ffiicft. x-/N°-^*-Lfc«i 0 3mm^n 

^^mmitm 1 0 4 c 1 0 3 (Dmmicmmit\ci. ^ 

it.SOnm-Cfc'?, $ftL<{44 0 nmgS-Cfe.5„ 
[00 3 9]7jfelC. ±1E®1, 2©^5Sfyi:t@i»LT. 

5 CHS (a) ] „ 

[004 0] fgV>T, ^{li-> y i^H 1 2 1 h -y/^ 
tLT, ||l!iIB(75CMP:5StT5fe*:)tL, i#10 3 (Mo: 

(^mt;->y ^^BIi 2 1 wSTO ^^m-t^ (Hi 

(75) ^ft->y =-^^1 0 6 c;65^e?i^^^tv5 [1^3 

(b) ] „ 

[004 1] ^felc:, 8 0 ot;~ 1 0 0 o'Co^S#H^ 

Tfi^o^a^i^M^nT. ^fkv-y ^vi^ 1 0 6 cim&t 
stvfcgfib^^y ='>'Ki 0 6 c aicTi?, cms 

(c) ] „ 

[0 0 4 2] iKV^T. Sfti/y =iV^l 2 I;j5ajl6<)}i 

l»5fe$tl5o LPCVDtCj; 19. ^ffiiC^awMJJ^W 
LfcHTOISl 0 7 c;asjf^J5feS;ixS„ HTOKl 0 7c 

vmimi 0 2i:<D^iimm-i>. '>^^< 1 1 3 o 

5 cms (d) ) „ mmt'-iv^-f^tK ^oYijk^ ±ta^ 
2<Dm-w.mtm^n^m\^ii'o . ^mso^js^yicis 
s T I m^(}^mi-':^m.mLmm^^^. 
[ 0 0 4 3 1 3 commm-h. ±.un 1,^2 o:>%m 

[0 0 4 4] ±fB^iro||Jfe(75ff^ffiTii. ^1 175 CMP 
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[0 0 4 5] ¥^f*^ero*^53^g|^j|J(73±5MitXg 
coSlfffitl5^:ia-e*)5ia4Sr#B^t"5i. *:^B^«^2(7) 

1 ©nM^'dic J: 6 s T I m&nmi-^m 
[0 04 6] s -f , v- y 3 i^ss 201 . 

fk{cj;f9/^y K^'(yS2 0 2-hm^^fh^o ^<'y Vmit 
1^2 0 2 ComW-ii. 8 nm~l 6 nmSHT'foSo CV 
D(;iJ;l5. ^SICMJ¥5 0 nm~2 0 0 nmSjgroSfli 

1^2 0 2;5S|li^S:frttaiyf->'i?-§tL5„ 

V^-C. 7;t bW'v'^ HII/<^— >'*r-r;^^icLT. ->y 

3>S®2 0 l;i5f!lx:tfC 1 2 +Oj (+HBr)(75ii 

yy^ixx. i^v =^ym^2 0 i<Dmm\cm2 0 3iim 

S$.^ti^. m2O3 0O'r-y<-^&, «:/jMtiM*5j;tKS$ 
20 (1, ^tl^:'tt8 0° ~8 5° SS, 0. 1 m~ 0 . 2 
5 MmfIS*3j;t>'l 5 0 nm~5 0 0 nrng^TfeSo 

d J; 9 . mM%W^{VM 2 0 4 a ;45?t 2 0 3 (Dmm'M 

^^^^o mmmmmimi o 4 a roMjyu. {i^/£< t 

tSOnmT'fel?, iff* L< « 4 0 n mSJSTfe5„ 
[0 0 4 7] yUTy^ • ^z^-^;? y V^^ff;^(:o 

fcHD-PECVDlci 15 . m2 0 3^%mL, i^^, 

sg^te^ya^-i^ micm^-^-f) Ti^m^^ix?). m^^^ 

30 ±f5afb->y=3^II^;^h5'/-?i:LT. ||l[ElS(75 
CMPm7^J:t>ti. ^2 0 3 (MWtciE^fCv-y 

"9. ±mmit'>v =i>miimumm^^ii^ cm 4 

(a) ] , 

[0 0 4 8] ±nimi<nmmmmtfmLx. 
mmtm&^iix. y<y mim2 o 214. mw-r^4^fj: 

< 1 1> 3 0 nmSg<75f|ft^ftlK2 1 2 a (C^m^tb?>„ 

40 MV^T. ±tami W*J£(75ilf^ffi(75±fa^l (75^i£fJt|^ 
HD-PECVD(CJ; 19. 2 (O^ftlV y 

='>'m2 0 8 ai)mi$.^tl^ [134 (b) ] „ 

[0 04 9] ±sim 1 oymmommn^sim i w 

H2[II@roCMP;65fj;^j;^;}xf , IJiJx: 
tf^{t:->y 3:/Sl2 0 8 a a, ^{biX y = ^^111 2 0 5 a 
a;4SaSi-5 [04 (c) ] , ^(?)CMPfc, _hE«l 

tS2 0 1 o')mmi'^w=mtm2 1 2 a (ro'>/i< 1 1- 

50 smL;iev^4^li) T% ^^Jh$ti;5o z<Dm2msncM 
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[0 0 5 0] jiiH^ 1 (Dmm<Dmm(D±.mm i © 

S'J'jiy h • 3^s'^>^";6^ ■> y 3 2 0 1 Sffiw 
0 4 a a , 3 >Si2 0 5 a b :i^'^gJFM$*l-r 

5 s T I mm(rym^^^mmm2 is&tK j^i&^ti^ 

[H4 (d) ] o 

[0 0 5 1] *m 2 (D-mknWMnifm i wHJi^j t , 

[00 5 2] 55-gl^JsKcO±SiS[3tXS 

mmom 2 5 s t i «jfio^^5^siffl« 

[00 5 3] ^-f . 2 0||JS(7)?f^^(7)±gEi5 1 (DM 

mmtmmic^ -yv ^ymu2 o i o-)m.m^. WkitK 

0 2Ommii. 8 nm~l 6 nmg|Sr'fe.5„ CVDlC 
J: 9 . ^ffi(-flIJ¥ 5 0 n m~ 2 0 0 n mU^OOmiti^ V 

mt yv =' v-K, / ° -7 K^ibR 2 0 2isxxfiyv ^^ym 
2 0 1 ^ j^-' § ttT , y 3 ym^ 

2 0 lW«ffi(ct47^-/-?-^*Lfc«2 0 3/j)Sfl?J5fe^ix 

mw^mitm2 o 4 b;a5jt2 o '6<Dm.mz.^mt{zs: ^ 

JfM^ttSo SB««fhai2 0 4 btOJIfffc, 
ttS OnmT$)l5, if ^ L < «4 0 n mg^T-foSo 

[0 0 54] 2 (75*JfecDff$ffi(75±ffi^ 1 

D-PECVD{'J;ip. ?t2 0 3Sr^JKL, ^i^o, ±|E 

^5ff'fe*3ti. «2 0 3 (3femc±iasft->y nyjfo^ 

ptsp) ^3fe«-t5 1 <D) mit-y]) =^ym2 0 5 hr^ 

[0 0 5 5] m^. 1 (Dmmommo:>±mm i nm 

(4. mmA'^'PfJ:< its 0nmUS.(Dmmitm2 1 2 b 

2(73*ffif^!li:[Sl«(c, O, +TEOS^iSfifi: Lfc*^ 

^-^^l-it). ^ffl(C|S20^'(t:v'y =>i/^2 0 9 b;is 
JFM^tvS [0 5 (a) ] „ 7k*^li4a^SOGIK(4, * 
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• 7y-(73SOGIKt:-fc<9. ffiWlR^SOGJ^i: 
tSia LT-<-^ (c J: 5^|s^i|3i«^3ffifc-C'>?i< , (H S 
i O3/2 ) „ S:J^.i|s|.t LTfM^tbSo 
[0 0 5 6] MV^T. 8 0 ot:~i 0 0 o'Cwi^**!! 

^xm^m^m^fix. mtyv 2 0 9 b;^\ m 
^^it^titzmit-y]) ='ymi 0 9h aic^jt^ti^ m 

5 (b) ] „ :iro^a;iS!fi>^/£<7)(4. ||2[iIB(7)CMP 
^;I^oV^T. T±l!2(0^{ii->y 3>jiirro^2<7^^{t:i/y 

10 fc. M^^t^M 2 12b (Dmm^'Pf£ < 1 1 3 0 n mgg 

y]) =^ym^2 0 imm^. m2<Dmi\:yv^ym7!)^h 

[00 5 7] ^(75^. ;2|s:^ 2 oHJfeoff^Swita^ 1 ® 

xiiiKfti^y 3>'ai2 0 9 b b, ^-(kv/y =iv^2 0 5 

b a;a5^a-r5 [0 5 (c) ] „ 

[0 0 5 8] ^iC^ *m 2 <7)*terojF^^iro±iB^ 1 (Dm 

20 § 3. 2/ b • a: v=f-y^iy^. y]) =1 yMK 201 aso 

^tB-r5*Tff/£t:)tlT. ?t2 0 3lcaffi^*»^{tl!f 2 

04b a, mtyi) ='ym2 0 shhtmwMj^^tix 
cms (d) ] „ 

[0 0 5 9] :^m2(Dmm(Dmm(o:iF^fS2(Dmmmh. 

[00 6 0] ^^^isSSw*^5^Si«J|^ro±Siiigxs 
toSlfffi1i^llt:-fo?,[16^#Bg-r'5i:, *l|2(75^1®o 

30 ff^ffi(7:i^ 3 (onjfifiijiij; 5 s T I m'^<Dm=^^mw$. 

[0 0 6 1] *-f s 2 <omm<DMm(D±.Bm 1 , 2 
ouMi?!! mmi'. v- y =1 201 w^Eicii^ft 

K@?{t:Ji2 0 2;iSff^jt$4x. CVD(cj;i9^ 

^^^•7;^:?(^Lx'i7)a{k->y -'^°2/ \^mtm2 
0 2tdi.xji^yv ='ymm2 o i mm^^:^ii:^y^y'i^ 

40 ^nr. i/y :=i^^£S2 0 1 CDftffi(c{4-r— ^^'L 

yiim^.^tiftm. mmummtm2 040^203 

AcCOmmii. 'Pti:< th3 0 nmX'h'O, $f4L<(4 
4 0 nmU^Xh^o 

[0 0 6 2] m^. ±mm 1 <Dmm<ommn±s&m 3 

tBfijc^ftj*. fcSV^f4. 7K^it:*1iSOG|R(7:i^*, 

^[cx'o. ?t2 0 3^s±iL, /j>o, ±Mmt'y')=^y 

50 K<7)*E*^e)^liSr#LT. ^lC9^'ft:>'y 
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[0 0 6 3] m^. ±mmti^V ='l^mi::^V~y^<tL 
Bllllic75CMP;6Sff?'<e*3iV. »2 0 3 (Sfemci 

n 1 (Dmmmm'n^mm s wsm^ii t mm^'. ±mm 
iti^v =^:ymm^m^mi^ti6 me (a) ] „ 

[00 64] dzK. 2 roSJ|(75JF^^« JilB^ 1 , 2 
0 2 flIJ¥>6S{J^7:c < t 3 0 n mS^(;5||*i^{t:K 2 1 10 
6 c i4«^{li$tufc^jt'>y =iyK2 0 6 c a l,Zf£?> 

[He (b) ) . 

[0 0 6 5] m^i-i%^m-r^f)\ ^oy^^ *m2(7)ittt 

[0 0 6 6] *^2co^J£(7:»Jl^^©;$:^3(75^J|0-!l'b. 

[0 0 6 7] 20 

(C:^2roCMP^f7^^l'\ fttI(-*g^5r<-e(7>'J'3iy b • 30 
^ -7 V ^' ^fT o T , S T I «igc75*i^5^«|ffl«^ff^ 

[0 0 6 8] r Wfc*. SttffiJlK i 5 v- y 3 
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m 1 ] :^%m<Dm i (D^m<Dmmom i ommmom 
[0 2] ±mmi(Dmmmm(om2<Dmmm(D±wm 
[0 3] ±isiiiro*jfe(Dff^Mro^3(©iiJtefy(7)±g^ 

[04] *«0J(75m2(n||Jfe(73jf^ffiO||l(75^Jfe^Jro± 

[0 5] ±m$^2<Dmm(Dfm(DfS2<Dmmm(D±mm 
[0 6] ±m^2ommmm(D^3(Dmmm(D±mm 

[0 7] i^*wit^^^#:glgroSi5g:^^^IftBj-f5fc*® 

»sms:0-e$3 5c 
[^^-^<7^i5^0^] 

101, 201, 301 i^])=i l^W^ 

102, 202, 302 ^<y K^-ftJI 

103, 203, 303 M 

104a, 104aa, 104b, 104ba, 104 
c, 204 a, 2 0 4 aa, 2 04 b, 2 04ba, 2 

0 4c ^^^mmtm 

105a, 105aa, 105ab, 105b, 105 
ba, 105bb, 1 0 6, 1 0 6 c, 106ca, 1 
08a, 108aa, 109b, 109ba, 109 
c, 2 0 5 a, 2 0 5 aa, 2 0 5 aa, 2 0 5 b, 2 
05ba, 2 0 5 bb, 2 0 6 c, 2 0 6 ca, 208 
b, 20 8 ba, 20 9b, 20 9 ba. 20 9bb 

^ft:->y =-^1^ 

107a. 107aa, 107b, 107ba, 107 
c HTOBi 

113a, 113b, 213a, 213b, 313 

12 1, 3 2 1 ^-ft:'>y 

1 2 2, 3 2 2 7;!- M^v?;^ hjg^^^ — >' 

2 12a, 212b 



#M 2001-203264 




(10) 



#M 2001-203264 




